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 The greatest increases in sediment contributions occurred in
the upper and middle sub-basins of the watershed.

 There was no correlation between percent change in urban
area and percent change in sediment contribution. However,
drastic land cover change motivated by urban growth, like
the conversion of forested lands to agricultural fields, may
show a stronger correlation with water quality.

 Locate areas contributing to high 
sediment concentrations.

 Understand the historical 
changes in water quality 
throughout the watershed

 Analyze the relationship between 
urbanization and sediment 
concentration
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The Chao Phraya River and surrounding watershed has seen an

extensive increase in urban development in the last century, while

simultaneously experiencing significant degradation in water

quality. Covering 30% of Thailand, the Chao Phraya watershed

encompasses rural areas and major metropolitan centers,

including Bangkok. The poorest water quality is found in the

southernmost reaches of the river, which directly flows through

the administrative capital. Due to rising concerns from the

Bangkok Metropolitan Administration (BMA) and the Asian

Institute of Technology (AIT), this study identifies locations to

prioritize watershed remediation efforts. Using the Tropical

Rainfall Measuring Mission (TRMM) Multi-Satellite Precipitation

Analysis (TMPA) and Shuttle Radar Topography Mission (SRTM)

datasets as inputs, this study applied the Soil and Water

Assessment Tool (SWAT) to model the change in water quality

over 5-year increments from 2003-2017. The change in water

quality, defined as sediment concentration, was analyzed in

comparison with the historical changes in the urban footprint.

Additionally, a regression analysis was completed to determine

the potential relationship between urbanization and sediment

concentrations. The team found that the greatest increases in

sediment contributions occurred in the upper and middle sub-

basins of the watershed. No correlation was found between

percent change in urbanization and percent change in sediment

contribution from 2003-2017, suggesting that urban land cover

change does not directly impact sediment loads. The results from

this analysis will be used by project end users for future

mitigation efforts and, more generally, to expand their use of GIS

and NASA Earth observations.

Recent Average 
Water Quality 2015-2017

Water Quality and Urban Footprint 
Percent Change 2003-2017

Low High

Sediment Concentration
by Sub-basin (g/m3/km 2)

¯
HighLow

L
o

w
H

ig
h

W
a
te

r 
Q

u
a
li

ty

Urban Area ¯

Seasonal Variation in Streamflow Seasonal Variation in Sediment Load

2003-2006 2007-2010 2011-2014 2015-2017

Month of the Year

A
v
g

. 
F

lo
w

 O
u

t
o

f 
W

a
te

rs
h

e
d

 

(T
h

o
u

sa
n

d
 C

u
b

ic
M

e
te

rs
 p

e
r 

S
e
c
o

n
d

)

A
v
g
. 

S
e
d

im
e
n

t 
O

u
t 

o
f 

W
a
te

rs
h

e
d

(M
il

li
o

n
 M

e
tr

ic
 T

o
n

s 
p

e
r 

M
o

n
th

)

Month of  the Year

¯
Thailand

Chao Phraya 
Watershed

Bangkok^

Laos

Cambodia

Myanmar

Methodology

D A T A

Hydrologic 

Response 

Units

M O D E L

A N A L Y S I S

SERVIR-Mekong 

RLCMS

Land Cover

FAO Harmonized World 

Soil

Soil Type

SRTM

Digital Elevation Model 
(DEM)

Asian Institute of  

Technology

River Shapefile

TRMM TMPA

Precipitation

NCEP CFSR 

Humidity, Wind, Solar, 
Air Temperature 

Royal Irrigation 

Department

In Situ Data

Delineate the 

Watershed

Streamflow & 

Discharge

Calibration & 

Validation

Recent Average 

Water Quality Map

Water Quality 

Time Series

Water Quality &

Urban Footprint 

Percent Change 

Map

Seasonal Variation 

Graphs

0

1

2

3

4

5

6

7

8

9

10

1 2 3 4 5 6 7 8 9 10 11 12

Kathrene Garcia

Project Lead


